Similarities between the three related 'PCI' complexes -eIF3, the COP9 signalosome and the proteasome lid -have hinted at novel pathways controlling protein homeostasis. Recent experiments with fission yeast have begun to weigh in with genetic evidence.
suggesting proteasome malfunction. Furthermore, the eIF3e/int6 mutation, rather benign on its own, enhances numerous other mutations in proteasome subunits. This genetic interaction is indicative of a physical interaction, as eIF3e/Int6 co-purifies with various proteasome components, including the regulatory lid, the base, and the catalytic core. So had Int6 first been isolated this way, it would have a third name related to the proteaseome! Interestingly no enhancement was observed between mutations of eIF3e/Int6 and those of the lid subunit Rpn5, suggesting that Rpn5 is the lid subunit that mediates the effect of eIF3e/Int6. Remarkably, eIF3e/Int6 and Rpn5 physically interact in yeast two-hybrid and pulldown assays. Overproduction of Rpn5 partially rescues an eIF3e/int6 mutation, but not vice versa, suggesting that eIF3e/Int6 targets Rpn5 rather than the other way around. Several defects in mutant fission yeast are rescued by human eIF3e/Int6, indicating conservation of function [1] .
So what is a translation factor doing binding the proteasome? In all fairness, it should be pointed out that an eIF3-proteasome connection was noted earlier in fission yeast and mammalian cells, although its significance was perhaps not fully appreciated [11] [12] [13] . What makes the work of Yen et al. [1] unique is that it questions whether and how the interaction might affect proteasome activity. One obvious place to look would be subcellular localization, for eIF3e/Int6 has nuclear import and export activity, while the fission yeast proteasome is concentrated near the inner nuclear envelope. True to hypothesis, in the eIF3e/int6 mutant background, Rpn5 is generally localized to the cytoplasm, while Int6 localization is not affected by an rpn5 mutation. This suggests that one role for eIF3e/Int6 may be to 'piggy-back' Rpn5 into the nucleus, where it assembles into the proteasome.
Among the polyubiquitinated proteins that accumulate in the int6 mutant are a mitotic cyclin (Cdc13) and securin (Cut2) [ Current Biology
